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Abstract—Six new glycosides named wilfoside C3N (1), CIN (2), C2N (3), C3G (4), C1G (5) and C2G (6) were
isolated from Cynanchum wilfordi HEMSLEY (Asclepiadaceae) and their structures were deduced on the basis of
the chemical and spectral evidence. It is quite unusual that 2, 3, 5 and 6 include both D-cymarose and -

cymarose in each sugar chain.

The dried root of Cynanchum wilfordi HEMSLEY
(Asclepiadaceae) has been used as a substitute of the
tonic, crude drug Ka-shu-uh which originates from
the Polygonaceous plantin Korea.In 1975, we reported
the isolations of C/D cis polyoxypregnane esters such
as caudatin (7), kidjoranine, penupogenin, aglycone-D,
and aglycone-E from the acidichydrolysate of the crude
glycoside of this plant.2

In this paper we wish to describe the isolation and the
structure determination of six new glycosides named
wilfoside C3N (1), C1N (2), C2N (3), C3G (4), C1G (5)
and C2G (6) (Scheme 1). They showed positive
Liebermann—Burchard and Kellc.:r—Kiliani3 reactions,
which indicate the presence of steroidal glycosides with
2-deoxysugars. It is remarkable that the cymarose from
the hydrolysate of the crude glycoside showed the
specific rotation: [a],+24.5° (¢ = 1.34, H,0), which
suggests both D-cymarose and L-cymarose are present
in the ratio 2: 1. The separating procedure is shown in
Scheme 2.

Wilfoside C3N (1) and C3G (4)

The 500 MHz proton magnetic resonance (‘H-
NMR) spectrum of 1 showed the methyl signals of the
aglycone moietyat é 1.06 (6H,d,J = 6.7Hz, 5, 6'-CH ),
1.13(3H, s, 18-CH,), 1.40(3H, 5, 19-CH,), 2.13(3H,d, J
=12 Hz, 7-CH,;), and 2.17 (3H, s, 21-CH,), two
olefinic protonsignalsat 4 5.37 (1H, brs,6-CH)and 5.52
(1H, br s, 2’-CH), and the methoxyl methyl signals of
sugars at é 3.416, 3.425 and 3.427 (each 3H, s). One a-

linkage and two S-linkages of sugars were revealed by
the coupling constants of the anomeric proton signals
at64.69(1H,dd,J = 10,2 Hz),4.84(1H,dd,J = 9,2Hz),
and 499 (1H, dd, J =34, 1 Hz). The mild acidic
hydrolysis of 1 afforded 7, L-diginose (8), and cymarose,
which were identified by TLC comparison with the
samples obtained from the crude glycoside (Table 1). 7
and D-cymarose, [a],+58.0° (c = 0.30, H,0), were
separated, and the former was confirmed by the 'H-
NMR spectrum. The *3C nuclear magnetic resonance
(**C-NMR) spectrum of 1 (Tables 2 and 3) also
indicated the presence of 7 as the aglycone moiety and
three monosaccharides, one a-L-diginopyranose and
two B-D-cymaropyranoses. The chemical shifts of
sugars were compared with those of the methyl
glycosides (Table 4). The glycosidation shifts* of the
aglycone carbon signals were observed at C-2 (—2.1
ppm), C-3 (+6.1 ppm) and C-4 (—4.3 ppm), therefore
the sugar moiety is linked to the C-3 hydroxyl group of
7. The chemical and spectral data on the aglycone
moieties of glycosides 2, 3, 4, § and 6 were almost the
same as those of 1 (Tables 2 and 3 and Scheme 1).
Therefore, these glycosides consist of 7 with sugar
linkage at its C-3 hydroxyl group. The sugar sequence
of 1 was deduced by the '>3C-NMR spectrum with
partially relaxed Fourier transform (PRFT) measure-
ments® (Table 3). The spectra were measured at eight
pulse intervals (100, 120, 140, 150, 160, 170, 180 and 200
MS) between 180° and 90° pulses. Methine carbon
signals of the terminal f-D-cymaropyranosyl and a-L-

Table 1. Acidic hydrolysis products of 1-6 and optical rotation of cymarose}

[l
Glycoside Products (cymarose)

1 D-cymarose X 2 8 7 +58.0°
2 L-Cymarose D-Cymarose X 2 8 7 +259°
3 11 L-cymarose D-cymarose 8 7 +0.5°
4 13 D-cymarose 8 7 b
5 12 D-cymarose x 2 8 7 +55.3°
6 12 11 D-cymarose 8 7 b

+ Measured in CHCl;

{ Not measured.
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diginopyranosyl signals were recovered at 180 and 160
MS, respectively. Hence these sugar signals were
distinguished from others. Thus, the structure of 1 is
established as caudatin 3-0-f-D-cymaropyranosyl-
(1 - 4)-a-L-diginopyranosyl-(1 — 4)-B-D-cymaro-
pyranoside.

OCH,
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D-cymarose R=H

The carbon chemical shifts of 4 were shown in Tables
2 and 3. The terminal §-D-glucopyranosyl signals were
confirmed by PRFT measurements. The glycosidation
shifts were observed at C-3 (—0.7 ppm), C-4 (+8.9
ppm), and C-5 (— 1.5 ppm) of f-D-cymaropyranose, to
which the terminal f-D-glucopyranose was linked. The
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Scheme 2. Isolation of glycosides.

other signals were nicely corresponded to those of 1.
The acidic hydrolysis of 4 afford 7, 8, cymarose, and
strophanthobiose (13), which were identified by TLC
comparison with the authentic samples (Table 1). The
presence of 13 indicated that_D-glucopyranose was
linked to D-cymaropyranose in the molecule of 4. The
'H-NMR spectrum of 4, similarly to 1, showed three
methoxyl methyl and three anomeric proton signals of
2-deoxysugars. Further, the anomeric proton signal of
B-D-glucopyranose was revealed at 6 4.36 (1H, d, J

= 7.6 Hz). Consequently, the structure of 4is confirmed
as caudatin 3-0-$-D - glucopyranosyl - (1 —+4)-§-p -
cymaropyranosyl - (1 — 4) - « - L - diginopyranosyl - (1

— 4) - § - D - cymaropyranoside.
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Wilfoside CIN (2) and C1G (5)

The enzymatic hydrolysis of § with f-glucosidase
gave deglucosyl-S (14) (Scheme 3), which was identified
as 2 by the 'H- and !3C-NMR (Tables 2 and 3) spectra.
The terminal f-D-glucopyranosyl signals of 5 were
confirmed by PRFT measurements. The glycosidation
shifts were observed at C-3, 4 and 5 of a-L-
cymaropyranose. The other signals were nicely
corresponded to those of 2. The acidic hydrolysis of 5
afforded 7, 8, cymarose and glaucobiose (12). These
data indicate that p-glucopyranose was linked to L-
cymaropyranose in the sugar sequence of 5, so that the
terminal sugar of 2 was deduced to be L-
cymaropyranose.

The acidic hydrolysis of 2 afforded 7, 8 and cymarose
(Table 1), which were identified by TLC comparison
with the authentic samples. The optical rotation of this
cymarose, [«]p+25.9° (c = 0.54, H,0), proved it a
mixture of D- and L-series in the ratio ca 2: 1. The H-
NMR spectrum of 2 showed four methoxyl methyl
groups. Two a-linkages and two B-linkages of four 2-
deoxysugars were revealed by the coupling constants of
the anomeric proton signals. In the !3C-NMR
spectrum of 2 the terminal a-L-cymaropyranosyl
signals were easily distinguished from others by PRFT
measurements (Tables 2 and 3), and on the next -p-
cymaropyranosyl signals the glycosidation shifts were
Observed at C-3,4 and 5. The rest exactly corresponded
to 1. Therefore, the structures of 2 and 5 are established
as caudatin 3-0O-a-L-cymaropyranosyl - (1 +4)-8-p-
cymaropyranosyl - (1 — 4) - « - L - diginopyranosyl - (1

Table 2. *3C-NMR chemical shifts® for 7 and aglycone moieties of 1-6 and 13 (4 in ppm)

7* 1 4 2 5 14 3 6
C-1 39.2 39.2 393 39.2 393 394 39.2 39.1
2 319 29.8 (-21) 298 298 29.8 299 298 299
3 71.5 77.6°  (+6.1) 77.6 77.6° 77.7¢ 77.6° 77.6° 71.6°
4 43.2 389 (—4.3) 390 389 390 390 389 390
5 140.5 139.3 1394 139.3 139.3 1394 1393 1394
6 1184 119.0 119.1 119.1 119.1 119.1 119.1 119.1
7 33.8° 33.8¢ 33.8¢ 3384 33.8¢ 33.9¢ 33.8¢ 33.8¢
8 743 74.2 743 74.2 743 74.3 742 74.3
9 445 4.6 44.6 44.5 44.6 4.6 44.6 44.6
10 37.3 373 374 37.3 374 374 37.3 374
11 250 250 250 250 250 250 250 251
12 725 72.5 726 725 725 726 725 72.5
13 579 579 579 57.9 579 58.0 57.9 579
14 894 894 894 894 894 894 894 89.4
15 34.7° 34.8¢ 34.8¢ 34.8¢ 34.8¢ 3494 34.6¢ 34.8¢
16 329° 32.8¢ 3294 329¢ 3294 3294 328¢ 3294
17 923 923 923 923 923 924 923 924
18 10.7 108 10.6 10.6 10.6 10.7 10.6 10.7
19 18.3 18.4¢ 18.5¢ 18.4¢ 18.5¢ 18.2¢ 18.3¢ 18.4°
20 209.2 209.1 209.2 209.2 209.2 209.3 209.2 209.3
21 275 274 274 27.5 275 275 274 275
1 1659 165.8 1659 165.8 165.9 165.9 165.9 165.9
2 114.1 114.1 114.1 114.1 114.1 114.2 114.1 114.1
¥ 165.2 165.2 165.3 165.3 165.3 165.3 165.3 165.3
4 38.1 38.1 38.1 38.1 38.1 382 38.0 38.1
5 20.8¢ 20.8 2087 2087 20.81 209/ 20.8/ 20.8/
6 2094 20.8 209/ 209/ 209/ 2104 209/ 209/
7 16.4 16.4 16.4 16.4 16.5 16.5 164 16.4

“Measured in CsDsN with TMS as an internal standard.
b Assigned on the basis of off-resonance (OFR) and insensitive nuclei enhanced by population transfer

(INEPT) spectra.

™ Assignments in each column may be interchangeable (Tables 2 and 3).

Glycosidation shifts are given in parentheses.
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Scheme 3. Enzymatic hydrolysis of § with f-glucosidase.

— 4)- B-D-cymaropyranosideand caudatin3-0-f-D
- glucopyranosyl -(1 — 4) -« - L - cymaropyranosyl - (1
—4) - B - D - cymaropyranosyl - (1—+4) -« - L -
diginopyranosyl - (1 — 4) - B - D - cymaropyranoside,
respectively.

Wilfoside C2N (3) and C2G (6)

The acidic hydrolysis of 3 afforded 7,8, cymarose and
D-digitoxose (11), which were identified by TLC
comparison with the authentic samples (Table 1). The
cymarose separated from 3 gives the optical rotation,
[«]p+0.5° (¢ = 0.79, H,0), which proved it a mixture
of D- and L-series in the ratio 1: 1. From the 13*C-NMR
spectra of 1 and 3 (Tables 2 and 3), the structure of 3
corresponded to one replaced the inner D-
cymaropyranose of 1 with D-digitoxopyranose. The
PRFT measurements of 3 indicated the terminal a-L-
cymaropyranosyl signals. The glycosidiclinkage at C-4
of 11 in the sugar sequence of 3 was suggested by the 'H-
NMR spectrum of diacetate (15) of 3. Owing to
acetylation, 3-CH of 11 was shifted from & 3.59 to 5.30
(1H,ddd,J = 3.1,2.9, 2.9 Hz) and 4-CH of the terminal
L-cymaropyranose from 6 3.26 to 4.68 (1H,dd,J = 8.2,
3.4 Hz), therefore, the C-3 hydroxyl group of 11isfreein
this sugar sequence. The 'H-NMR spectrum of 3
showed three methoxyl methyl and four anomeric
proton signals of 2-deoxysugars. Thus, the structure of
3 is established as caudatin 3 - O - « - L -
cymaropyranosyl-(1 — 4)- f-D-cymaropyranosyl-(1
—4) - « - L - diginopyranosyl - (1-»4) - - D -
digitoxopyranoside.

The **C-NMR spectrum of 6 was shown in Tables 2
and 3. The terminal f-pD-glucopyranosyl signals of 6 was
confirmed by PRFT measurements. The glycosidation
shifts were observed at C-3, 4 and 5 of o-L-
cymaropyranose, and the other signals were agreed
with those of 3. The acidic hydrolysis of 6 gave 7, 8,
cymarose, 11 and 12, which were identified by TLC
comparison. The 'H-NMR spectrum of 6 revealed
three methoxyl methyl and five anomeric proton
signals of sugars. The structure of 6 is concluded to be
caudatin 3 -0 - - D - glucopyranosyl - (1 - 4)-a-L -
cymaropyranosyl - (1 - 4) - 8 - D - cymaropyranosyl -
(1 -+4) - « - L - diginopyranosyl - (1 +4)- -D -
digitoxopyranoside.

The structures of 1, 2 and 3 are corresponded to
deglucosyl-4, 5 and 6, respectively. 2 is agreed with 1
linked by a-L-cymaropyranose at the terminal site, and
3 is equivalent to one replaced the inner D-
cymaropyranose of 1 with D-digitoxopyranose
(Scheme 1). It is evident that these glycosides are re-
lated to each other by their biosynthetic point of view.
Among the Asclepiadaceous plants, ex. Cynanchum
caudatum® and Dregea volubilis' etc. contain D-
cymarose. On the other hand, C. glaucescens® has L-
cymarose in their glycosides. In this investigation, C.
wilfordi comes to have both p- and L-cymarose. These
facts are very interesting with respect to the
chemotaxonomy among the Asclepiadaceous plants,
especially in the genous Cynanchum. Probably,
Glycosides 2, 3, 5 and 6 are the first known examples
that contain a pair of optically isomeric sugars in each
molecule.

EXPERIMENTAL

M.ps were determined on a Kofler hot stage apparatus and
are uncorrected. Optical rotations were measured in CHCl,
with a JASCO DIP-4 digital polarimeter at room temp. UV
spectra were obtained in EtOH with a Shimadzu UV-220
spectrometer, and absorption maxima are given in nm. IR
spectra were recorded in CHCl; on a JASCO A-102
spectrometer. 'H-NMR spectra were run on JEOL FX-500
(500 MHz), FX-200 (200 MHz), or FX-100 (100 MHz)
spectrometers in CDCl;, CDCl,-CD,0D (1:1) or CsD;N,
and '3C-NMR spectra on JEOL FX-200 (50 MHz) or FX-100
(25 MHz) machine in C;DsN with tetramethylsilane as an
internal standard. Electron impact mass spectrometry (El-
MS) was determined with a JEOL LMS-D-300 mass
spectrometer and field desorption mass spectrometry (FD-
MS) with a JEOL JMS-01SG-2. Thin layer chromatography
(TLC)was performed on Merck precorted plates(Kiesel gel 60
F,5,) with the following solvent systems : R, MeOH-CHCl,
(5:95 (v/v)), R;, MeOH-CHCI, (1:9), R,, MeOH-CHCl,
(15:85), R;, H;O0-MeOH-CHCl; (1:3: 12, lower layer), R,
H,0-MeOH-CHCl, (1:3:9, lower layer), R,, acetone—
hexane (1:1), R, MeOH-acetone-benzene (1:2:2), and R,
hexane-ethyl acetate (1:3). Column chromatography was
carried out on Wakogel C-300 (300 mesh), Wakogel C-200
(200 mesh), Wakogel C-100 (100 mesh), or Lobar column
Lichroprep RP-8 (reversed phase).

Extraction and isolation. The dried root of Cynanchum
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Table 3. 13C-NMR chemical shifts® of sugar moieties of 1-6 and 14 (6 in ppm)

1 4 2 5 14 3 6
D-cym D-cym D-<cym D-cym D-cym digito digito
C-1 96.1 96.1 96.1 96.1 96.1 96.3 96.4
2 353 35.3¢ 35.2 35.3¢ 353 39.8 39.7
3 77.5¢ 77.5¢ 174 71.5% 71.7¢ 68.6¢ 68.7¢
4 82.3 823 82.3 82.3! 823 825 82.6
5 69.2 69.3% 69.2 69.2/ 69.2 67.99 67.9¢
6 18.7¢ 18.7¢ 18.7¢ 18.7¢ 18.8¢ 18.6° 18.7¢
3-OCH,4 5720 57.2° 57.2¢ 57.2% 57.3¢
dig® dig dig? dig dig dig® dig
C-1 100.8 100.8 100.8 100.9 100.9 100.7 100.7
2 325 324 324 324 325 324 324
3 73.9¢ 73.6/ 73.7% 73.9} 73.9* 73.9 74.0*
4 74.6° 74.6/ 74.6" 74.6' 74.7" 74.3* 74.4*
S 67.5¢ 6.5 67.4" 67.5 67.5* 67.5" 67.5*
6 17.8 17.8 17.8 178 179 17.8 17.8
3-OCH, 55.3 554 553 55.3 554 55.1 55.2
pcym® p-cym D-cym® DpD-cym D-cym D-cym® D-cym
C-1 994 99.2 99.3 99.4 99.4 99.3 994
2 35.3 36.1¢ 36.3 36.2¢ 364 36.2 36.3
3 78.8 78.1 717 71.7* 77.8° 71.7° 71.7°
4 74.1 83.0 82.3 82.4! 823 823 824
5 71.0 69.5" 69.3 69.3/ 69.3 69.3 69.3
6 18.1¢ 18.2° 18.6° 18.5¢ 18.6¢ 18.6° 18.5¢
3-OCH, 579/ 58.5¢ 58.2¢ 58.3 58.3¢ 58.2 583
glut  L-cym® Lcym L-cym L-cym® L-cym
C-1 106.4 98.9 989 99.0 98.9 98.9
2 753 321 322 322 321 322
3 78.3 76.3 733 76.4 764 733
4 71.8 732 78.8 733 73.2 789
5 78.3 66.3 65.2 66.3 66.3 65.3
6 63.0 18.1¢ 18.2¢ 18.2¢ 18.1¢ 18.2¢
3-OCH, 56.5 56.7 56.6 56.5 56.7
glu* glu?
C-1 102.2 1023
2 75.2 753
3 78.5 784
4 7.7 71.8
5 78.5 78.6'
6 62.9 63.0

“Measured in C;DsN with TMS as an internal standard.

< Each column may be interchangeable (Tables 2 and 3).

4-E Methine carbon signals of their sugars were recovered atfollowing times by PRFT
measurements. 4120 MS ; 2140 MS ; €160 MS: 2180 MS; 200 MS.

L-cym : a-L-cymaropyranosyl, D-cym : f-D-cymaropyranosyl,

dig: a-L-diginopyranosyl, digito : f-p-digitoxopyranosyl,

glu: f-D-glucopyranosyl.

wilfordi (5.2 kg), obtained from Korea, was pulverised and
extracted with CHCI, at room temp. A dark brown tar (298 g)
given by concentration of the extract was dissolved in CHCl,
(300 ml) again and the soln was poured into hexane (2000 ml).
The insoluble portion corresponded to a crude glycoside
(220.3 g), which showed positive Liebermann—Burchard and
Keller—Kiliani reactions. The crude glycoside (137.7 g) was
subjected to column chromatography on silica gel using
solvents of increasing polarity from CHCl, to MeOH-CHCl,
[2:8(v/v)]to separate fraction A (47.27 g, a crude fraction of 1,
2 and 3), fraction B(39.19 g, a crude fraction of 4, § and 6), and
fraction C (28.50 g). Fraction A (37.50 g) was re-
chromatographed on silica gel using solvents of increasing
polarity from MeOH-CHCl, (2:98) to MeOH—CHCl, (4 :96)
to separate fraction A2(7.10 g, a crude fraction of 1 and 2) and
fraction A3(21.59 g, a crudefraction of 3). Fraction A2(7.10 g)
and A3 (21.59 g) were rechromatographed on silica gel using
MeOH-CHCI, (1.5:98.5) and on reversed phase gel using
H,0-MeOH (15: 85) to afford 1 (128.0 mg), 2(390.3 mg)and 3

(243.0 mg). Fraction B (20.89 g) was rechromatographed on
silica gel using solvents of increasing polarity from MeOH-
CHCl;(7.5:92.5)to MeOH-CHCl, (2: 8) to separate fraction
B2 (16.10 g, a crude fraction of 5) and fraction B4 (4.16 g, a
crude fraction of 4 and 6). Fraction B2 (532 g) was
rechromatographed on silica gel using MeOH-CHCl, (6: 94)
and on reversed phase gel using H,O-MeOH (2: 8) to afford §
(445.9 mg). Fraction B4 (2.91 g) was rechromatographed on
silica gel using each of MeOH-CHCI; (8:92) and hexane—
acetone (1: 3), and on reversed phase gel using H,O0-MeOH
(15:85) to afford 4 (72.0 mg) and 6 (56.9 mg).

Sugar obtained from the crude glycosides. The crude sugar
fraction (61.50 g) obtained by the acidic hydrolysis of the crude
glycoside? was chromatographed on silica gel using solvents
of increasing polarity from MeOH—CHCI, (2: 8) to separate
fraction S1 (26.32 g, a crude fraction of methyl glycosides of
cymarose and 8), fraction S2 (4.51 g, a crude fraction of 11b),
and fraction S3 (12.99 g, a crude fraction of 12b).

A soln of fraction S1 (12.60 g) in dioxane (120 ml) was
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Table 4. 13C-NMR chemical shifts® of 8a, 9b, 10a, 11b, 12b and 13b (4 in ppm)

8a 9%b° 10a® 11b° 12p° 13p®

C-1 99.2 994 97.6 99.6 99.5 99.3
2 304 351 319 39.1 353 36.1

3 7594 78.5 76.5 68.3 74.6 778

4 67.6° 74.0 732 740 792 83.2

5 66.8¢ 71.0 65.2 70.3 69.6 694

6 17.5 189 18.5 18.8 19.0 18.6
OCH, 54.5 56.0 54.7 559 559 56.0
550 578 56.7 58.1 584

C-1' 1022 106.5
2 752 75.4

¥ 78.6 784

4 71.9 71.9

5 78.6 78.4

6 63.0 63.1

4Measured in CsDN with TMS as an internal standard.

bSee Ref. 7.

¢ Assigned by selective decoupling experiments.

4 May be interchangeable.

allowed to react with 0.2 N H,SO, (40 ml) at 90° for 30 min,
and neutralized with satd Ba(OH),. The products were
chromatographed on silica gel using H,0-MeOH-CHCl,
(1:3:18, lower layer) to separate cymarose (1.504 g) and 8
(459.0 mg). Syrup of 8 was crystallized by acetone-hexane to
afford 373.8 mg of 8, m.p. 89-92°, [«]p, — 60.6° (¢ = 0.94, H,0).
(Found: C, 51.83; H, 8.77. Calc for C;H,0,: C, 51.84; H,
8.70%.)FD-MSm/z:162(M*). Asoln of8(273.8 mg)in MeOH
(2 ml) was allowed to react with 1% H,SO,~MeOH (2 ml) at
room temp for 20 min, then H,O (2 ml) was added to this and
the mixture was neutralized with satd Ba(OH),. The ppts were
filtered off, and the filtrate was evaporated to give 8(275.5 mg).
The products were chromatographed on silica gel using
EtOAc-hexane(2: 5) to afford 8¢ (50.2 mg), 8a (74.1 mg),and a
mixture (120.8 mg) of 8d and 8b. 84 and 8b were separated by
silica gel column chromatography using MeOH-CHCl, (1:9)
to give 84 (88.2mg) and 8b(16.5mg).8a: R, 0.66and R, 0.36;
'H-NMR (500 MHz, CDCl,): é 1.31 (3H, d, J = 6.7 Hz, 6-
CH,;), 1.84 (1H,ddd, J = 13.1,11.6, 3.4 Hz, 2-CH,,), 1.90 (1H,
ddd, J = 13.1, 5.5, 1.0 Hz, 2-CH,), 3.33, 3.39 (each 3H,s, 1,3-
OCH,), 3.62 (1H, ddd, J = 11.6, 5.5, 3.1 Hz, 3-CH), 3.78 (1H,
dd,J = 3.1,2Hz,4-CH),3.83(1H,dq,J = 6.7,2Hz,5-CH),4.82
(1H, dd, J = 3.4, 1.0 Hz, 1-CH). '3C-NMR (Table 4). 8b: R,
0.56and R, 0.33; 'H-NMR (500 MHz, CDCl,): 5 1.37(3H.,d,
J = 6.4 Hz, 6-CH,), 1.67 (1H, ddd, J = 12.5, 11.9, 9.8 Hz, 2-
CH,,), 202 (1H, ddd, J = 125,49, 2.1 Hz, 2-CH,,), 3.35 (1H,
ddd,J = 11.9,4.9,3.1 Hz, 3-CH), 3.40(3H, s, OCH,), 3.46 (1H,
dq,J = 6.4, 2 Hz, 5-CH), 3.50 (3H, s, OCH3;), 3.71 (1H, dd, J
= 3.1,2 Hz, 4-CH), 4.32(1H, dd, J = 9.8, 2.1 Hz, 1-CH). '3C-
NMR (50 MHz, C,D;N): § 17.5 (C-6), 32.5(C-2), 55.3, 55.9(1,
3-OCH,), 67.0, 71.4, 79.0 (C-3, 4, 5), 101.8 (C-1). 8c: R, 0.87
and R;, 0.44, 'H-NMR (100 MHz, CDCl,): 6 1.23 (3H, d, J
= 6.4 Hz, 6-CH,), 2.1-2.3 (2H), 3.30, 3.41 (each 3H, s, 1,3-
OCH,;), 3.6-3.8 (1H,m), 3.9-4.1(2H),5.12(1H,dd,J = 5.2,2.6
Hz, 1-CH). 84: R,, 0.70 and R/, 0.33, "H-NMR (100 MHz,
CDCl,): 6 1.27(3H, d, J = 6.1 Hz, 6-CH,), 2.0-2.2 (2H), 3.34,
3.39(each 3H,s,1,3-OCH,),3.6-3.9(3H), 5.06(1H,dd,J = 44,
2.0 Hz, 1-CH).

Syrup of cymarose crystallized by drying under vacuum to
give needles, m.p. 86-87°, [«]p+24.5° (c = 1.34, H,0).
(Found: C, 51.55; H, 8.73. Calc for C;H,,0,: C, 51.84; H,
8.70%.) EI-MS m/z: 162 (M *).

Fraction S2 (2.62 g) was rechromatographed on silica gel
using acetone-hexane (1:2) to give 11b (182.0 mg). '"H-NMR
(200 MHz, C,D,N): é 1.58 (3H, d, J = 5.9 Hz, 6-CH;), 1.97
(1H,ddd,J = 13.2,9.8,2.9Hz,2-CH, ),2.40(1H,ddd,J = 13.2,
3.4,20Hz,2-CH,,),3.53(3H,s, 1-OCH;), 3.60(1H,dd,} = 9.3,
2.9 Hz, 4-CH), 4.26 (1H, dq,J = 9.3, 5.9 Hz, 5-CH), 442 (1H,
ddd,J = 3.4,29,2.9Hz,3-CH),5.12(1H,dd,J = 9.8,2.0Hz, 1-

CH). The carbon chemical shifts of 11b were assigned by
selective decoupling (SEL) experiments (Table 4). Irradiation
of the proton signals at § 3.60 (4-CH), 4.25 (5-CH) and 4.42 (3-
CH) caused the doublet carbon signals at é 74.0, 70.3 and 68.3
to collapse to singlets, respectively. A soln of 11b(182.0 mg) in
dioxane(2.5ml) wasallowed to react with 0.1 N H,SO,(2.5ml)
at 60° for 2 hr, and the mixture was neutralized with satd
Ba(OH),. The ppts were filtered off and the filtrate was
evaporated. The product was purified by column chromato-
graphy to afford a syrup of 11, which was crystallized by
hexane-EtOAc to give 19.1 mg of needles, m.p. 104-107°, [«]p,
+48.4° (c = 1.00, H,O, FD-MS m/z: 148 (M™*).

Fraction S3 (7.53 g) was chromatographed on silica gel to
give a syrup of 12b, which was crystallized by EtOAc to afford
1.181 g of needles, m.p. 95.5-98°, [a]p—33.2° (c =0.98,
MeOH). (Found: C, 48.31; H, 7.88. Calc for C;,H,50,°1/2
H,0:C, 48.41; H, 7.78%.) FD-MS m/z: 339 M +H)*. The
proton and carbon chemical shifts were assigned by
decoupling and SEL experiments, respectively. ‘H-NMR (500
MHz, C;,D:N): é 1.48 (3H, d, J = 6.1 Hz, 6-CH,), 1.67 (1H,
ddd,J = 134,9.1,2.4Hz,2-CH, ), 2.29(1H,ddd, J = 13.4,4.3,
2.1Hz,2-CH,,),3.45,3.55(each 3H,5,1,3-OCH,),3.91(1H,dd,
J =89, 2.8 Hz, 4-CH), 3.96 (1H, ddd, J = 89, 5.5,2.1 Hz, §'-
CH), 398 (1H, dd, J = 8.9, 7.6 Hz, 2'-CH), 400 (1H, ddd, J
=473,2.8,24Hz, 3-CH), 420 (1H, t,J = 8.9 Hz, 4-CH), 4.24
(1H,t,J = 89Hz,3-CH),4.25(1H,dq,J = 8.9,6.1 Hz, 5-CH),
4.36(1H,dd,J = 11.6,5.5Hz,6'-CH),4.53(1H,dd,J = 11.6,2.1
Hz, 6'-CH), 4.89 (1H,dd,J = 9.1, 1.8 Hz, 1-CH), 4.98 (1H,d,J
= 7.6 Hz, 1'-CH). '3C-NMR (Table 4).

Wilfoside C3N (1). An amorphous powder, R, 0.37and R,
0.46,m.p. 124-126.5°, [a]p + 14.8° (¢ = 0.96, CHCl,).(Found :
C, 63.53; H, 8.47. Calc for C,oH,50,4: C, 63.75; H, 8.45%,)
UV Agthanol nm (log e): 277 (3.85), 216 (3.86). IR vEHCts em—1:
3500, 1705, 1640, 1160. *H-NMR (500 MHz, CDCl,):  1.06
(6H,d,J = 6.7Hz, 5, 6-CH,), 1.13(3H, s, 18-CH,), 1.23, 1.24,
1.31(each 3H, d,J = 6.1 Hz, 6-CH of sugar moiety), 1.40 (3H,
s, 19-CH,), 2.13 (3H, d, ] = 1.2 Hz, 7-CHj;), 2.17 (3H, s, 21-
CH,), 2.85 (1H, m, 3-CH), 3.416, 3.425, 3.427 (each 3H, s, 3-
OCH; of sugar moiety), 4.56 (1H,dd, J = 8.2, 7.6 Hz, 12-CH),
4.69(1H, dd, J = 10,2 Hz, anomeric H), 4.84 (1H,dd,J = 9,2
Hz, anomeric H),4.99(1H,dd,J = 3.4, 1 Hz, anomeric H), 5.37
(1H, br s, 6-CH), 5.52 (1H, br s, 2-CH). 1>*C-NMR (Tables 2
and 3).

Acidic hydrolysis of 1. A soln of 1 (58.1 mg) in MeOH (12 ml)
was allowed to react with 0.2 N H,SO, (4 ml) at 60° for 15 min,
then H,O (12 ml) was added to this and the whole was
concentrated to 16 ml. Then, the soln was kept at 60° for a
further 30 min, and extracted with ether (15 ml). The ether layer
was washed with satd NaHCO; (5ml x 2) and satd NaCl (5 ml
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x 2), and the solvent was evaporated to give 7 (10.8 mg). R,

0.33and R, 0.35. 'H-NMR (100 MHz, CDCl,): 6 1.07 (6H, d,
J =68 Hz, §, 6-CH,), 1.15 (3H, s, 18-CH), 1.41 (3H, s, 19-
CH,), 2.13(3H, d, J = 1.0 Hz, 7-CH,), 2.17 (3H, 5, 21-CH,),
4.56(1H,brt,J = 7Hz, 12-CH),5.37(1H, brs,6-CH), 5.53(1H,
br s, 2’-CH). The aqueous layer was neutralized with satd
Ba(OH),. The ppts were filtered off, and the filtrate was
evaporated to give a mixture of 8 and cymarose, which were
identified by TLC comparison with the authentic samples. R,
values:8(R,,0.56, R, 0.35)and cymarose (R, 0.59, R, 0.42).
The mixture was chromatographed on silica gel using H,0—
MeOH-CHCI, (1:3:18, lower layer) to afford a syrup of
cymarose (3.5 mg), [«]p+ 58.0° (¢ = 0.30, H,0).

Wilfoside C1N (2). An amorphous powder, R, 0.36and R
0.44, m.p. 140-142.5°, [a]p, — 44.7° (c = 0.93, CHCl,).(Found :
C, 62.38; H, 8.56. Calc for C56Hg04° 2/3H,0:C, 62.32; H,
8.53%,) UV icttenel nm (log ): 221 (3.60), 281 (3.70). IR vSHC!
cm™1:3500, 1710, 1640, 1160. 'tH-NMR (500 MHz, CDCl,): §
1.06 (6H,d,J = 7.0Hz, 5, 6'-CHj), 1.13 (3H, s, 18-CH,), 1.22,
1.23,1.24,1.26(each 3H,d,J = 6.3 Hz, 6-CH, of sugar moiety),
1.40(3H,s,19-CH;),2.12(3H,d,J = 1.2Hz, 7-CH,), 2.17 (3H,
s,21-CH,;), 2.85(1H, m, 3-CH), 3.39,3.41,3.42,3.47 (each 3H, s,
3-OCH, of sugar moiety), 4.57 (1H, dd, J = 9.2, 6.4 Hz, 12-
CH), 4.77 (1H, dd, J = 10, 2 Hz, anomeric H), 4.79 (1H, dd, J
= 3,1 Hz, anomeric H), 4.83 (1H, dd, J = 9.6, 2 Hz, anomeric
H), 4.98 (1H, dd, J = 3.4, 1 Hz, anomeric H), 5.37 (1H, br s, 6-
CH), 5.52 (1H, br s, 2’-CH). '3C-NMR (Tables 2 and 3).

Acidic hydrolysis of 2. A solution of 2 (104.1 mg) in MeOH
(30ml) was allowed to react with 0.2 N H,SO (10 ml) at 60° for
20 min, then H,O (30 ml) was added to this and the whole was
concentrated to 40 ml. The solution was kept at 60° for a
further 30 min, and extracted with ether (40 ml). The ether layer
was washed with satd NaHCO, (10 ml x 2) and satd NaC1(10
ml x 2), and the solvent was evaporated to give 7(36.2mg). R,
0.33and R, 0.35. "H-NMR (100 MHz, CDCl,): § 1.07 (6H, d,
J =68 Hz, 5, 6-CH,;), 1.15 (3H, s, 18-CH,), 1.41 (3H, s, 19-
CH,), 2.13 (3H, d, J = 1.0 Hz, 7-CH,), 2.17 (3H, 5, 21-CH;),
4.56(1H,brt,J = THz 12-CH), 5.37(1H, brs,6-CH), 5.53(1H,
br s, 2-CH). The aqueous layer was neutralized with satd
Ba(OH),. The precipitates were filtered off and the filtrate was
evaporated to give a mixture of 8 and cymarose, which were
identified by TLC comparison with the authentic samples. R,
values:8(R,, 0.56, R, 0.35)and cymarose (R, 0.59, R -, 0.42).
The mixture (56.2 mg) was chromatographed on silica gel
using H,O-MeOH~CHCI, (1:3:18, lower layer) to afford a
syrup of cymarose (18.5 mg), {«]p +25.9° (¢ = 0.54,H,0),and
a syrup of diginose (6.4 mg), [a]p— 60.0° (c = 0.60, H,0).

Wilfoside C2N (3). An amorphous powder, R, 0.27and R,
0.32, m.p. 142-143°, [a}p—50.3° (¢ = 1.38, CHCl,). (Found:
C,61.02; H, 8.33. Calc for C4;Hg50,4°3/2H,0:C, 61.15; H,
8.42%.) UV izta!l nm (log &): 224 (3.71), 282 (3.80). IR vCHC!s
cm ™ !:3450, 1705, 1640, 1160. 'H-NMR (500 MHz, CDCl,): &
1.06 (6H,d,J = 6.1 Hz, 5, 6'-CH,), 1.13 (3H, 5, 18-CH ,), 1.24,
1.26 (each 3H, d, J = 6.1, 6.4 Hz, respectively, 6-CH, of sugar
moiety), 1.41 (3H, 5, 19-CH,), 2.13 (3H, 5, 7-CHj;), 2.17 3H, 5,
21-CH,), 2.86 (1H, m, 3-CH), 3.39, 3.43, 3.47 (each 3H, s, 3-
OCH; of sugar moiety), 4.56 (1H, t, J = 7.8 Hz, 12-CH), 4.77
(1H, dd, J = 10, 2 Hz, anomeric H), 4.79 (1H,dd, J = 3,1 Hz,
anomeric H),4.94(1H,dd,J = 9.3,2Hz, anomericH), 5.06 (1H,
dd,J = 3,1Hz, anomericH), 5.36(1H, brs, 6-CH), 5.52(1H, br
s, 2-CH). 13C-NMR (Tables 2 and 3).

Acidic hydrolysis of 3. A soln of 3(82.6 mg) in MeOH (15 ml)
was allowed to react with 2 N H,SO, (5 ml) at 60° for 15 min,
then H,O (15 ml) was added to this and the whole was
concentrated to 20 ml. The soln was kept at 60° for a further 30
min, and extracted with ether (20 ml). The ether layer was
washed with satd NaHCO, (10 ml x 2) and satd NaCl (10 ml

x 2), and solvent was evaporated to give 7 (10.1 mg). R r, 033
and Ry, 0.35. "H-NMR (100 MHz, CDCl,): 5 1.07 (6H, d, J
= 6.8 Hz, 5, 6-CH,), 1.15 (3H, s, 18-CH,), 1.41 (3H, s, 19-
CH,), 2.13 (3H, d, J = 1.0 Hz, 7-CH,), 2.17 (3H, s, 21-CH,),
4.56(1H,brt,J = 7Hz,12-CH), 5.37(1H, brs, 6-CH), 5.53 (1H,
br s, 2’-CH). The aqueous layer was neutralized with satd
Ba(OH),. The precipitates were filtered off and the filtrate was
evaporated to give a mixture of 8, cymarose and 11, which were

933

identified by TLC comparison with the authentic samples. R,
values:8(R,0.56, R, 0.35),cymarose(R , 0.59, R, 0.42),and
11 (R, 042, R, 004). The mixture (45.8 mg) was
chromatographed on silica gel using H,0-MeOH-CHCl,
(1:3:18, lower layer) to afford a syrup of pure cymarose (8.1
mg), [«]p+0.5° (¢ = 0.79, H,0).

Acetyl-3(15). 3(18.0mg) was dissolved in pyridine (1 ml) and
to this acetic anhydride (0.8 ml) was added. The reaction
mixture was kept at room temperature overnight added H,O
(20 mi), and extracted with CHCl, (10 ml). CHCI; layer was
washed with 2 N HCI (10 ml x 2), satd NaHCO, (10 ml x 2),
and satd NaCl (10 ml x 2), and dried over Na,SO,. Then, the
solvent was evaporated to give a syrup, which was purified by
silica gel column chromatography using MeOH-CHCl,
(2:98) to afford 15 (7.1 mg). *'H-NMR (500 MHz, CDCl,): é
1.07(6H,d,J = 6.7Hz, 5, 6'-CH,), 1.13 (3H, 5, 18-CH,), 1.18,
1.21,1.23,1.24(each 3H,d,J = 6.4 Hz, 6-CH, of sugar moiety),
1.41 (3H, s, 19-CH,), 2.11, 2.12 (each 3H, s, OCOCH,), 2.13
(3H,d,J = 1.2Hz,7-CH,),2.17(3H,s,21-CH,), 3.35,3.40,3.48
(each 3H, s, 3-OCH; of sugar moiety), 3.57 (1H, m, 3-CH), 4.57
(1H,brt,J = 7.7 Hz, 12-CH), 4.68 (1H,dd, J = 8.2, 3.4 Hz, 4-
CH of a-L-cymaropyranose), 475 (1H, dd, J =10, 2 Hz,
anomeric H), 4.81 (1H, dd, J = 3,1 Hz, anomeric H), 4.82 (1H,
dd, J =10, 2 Hz, anomeric H), 4.98 (1H, dd, J =3, 1 Hz,
anomeric H), 5.30 (1H, ddd, J = 3.1, 2.9, 2.9 Hz, 3-CH of -p-
digitoxopyranose), 5.37 (1H, br s, 6-CH), 5.52 (1H, br 5, 2'-CH).

Wilfoside C3G (4). An amorphous powder, R, 0.38, m.p.
163-167°, [a]p+5.9° (¢ = 1.01, CHCl,). (Found : C, 60.62; H,
8.15. Calcfor CssHggO, : C, 60.88; H, 8.18%) UV Asthanol ny
(log ): 220(4.39), 279 (4.01). IR v cm ~* : 3500, 1720, 1690,
1640,1160. 'H-NMR (500 MHz,CDCl,):51.06(6H,d,J = 6.7
Hz 5,6'-CH,), 1.13(3H, 5, 18-CH,), 1.41 (3H, 5, 19-CH;), 2.12
(3H,d,J = 09 Hz, 7-CH,), 2.17 (3H, 5, 21-CH,), 3.40 (6H, s, 3-
OCH, x 2 of sugar moiety), 3.42 (3H, s, 3-OCH; of sugar
moiety), 4.36 (1H, d, J=7.6 Hz, anomeric H of p-pb-
glucopyranose), 4.56 (1H, brt,J = 7Hz, 12-CH),4.76 (1H, dd,
J = 10,2Hz,anomericH),4.84(1H,dd,J = 10,2 Hz, anomeric
H),4.98(1H,dd,J = 3,1 Hz anomericH), 5.37(1H, brs, 6-CH),
5.52(1H, br s, 2'-CH). **C-NMR (Tables 2 and 3).

Acidic hydrolysis of 4. A soln of 4(1 mg)in MeOH (1 ml) was
allowed toreact with 0.1 N H,S0, (1 ml)at 60° for 15 min, then
H,O (1 mi) was added to this and the whole was concentrated
to 2 ml. The soln was kept at 60° for a further 30 min, and
neutralized with satd Ba(OH),. The ppts were filtered off and
the filtrate was evaporated to dryness. The products were
identified as 7, 8, cymarose, and 13 by TLC comparison with
the authentic samples. R, values: 7(R,, 0.33, R, 0.35),8 (R,
0.56, R, 0.35), cymarose (R, 0.59, R, 0.42),and 13(R, 0.17,
R, 0.31).

fWiIfoside C1G (5). An amorphous powder, R, 0.47, m.p.
143-147°, [a]p—31.8° (¢ = 0.98, CHCl;). (Found: C, 60.39;
H, 8.11. Calcfor C¢,H, 0,4 : C,60.57; H, 8.20%.) UV Acthanel
nm (log ¢): 216 (4.50), 279 (4.19). IR vSHE cm ~*: 3450, 1705,
1640,1160. ' H-NMR (500 MHz,CDCl;):51.06(6H,d,J = 7.0
Hz 5,6-CH,), 1.13(3H,s, 18-CH,), 1.22, 1.24, 1.25, 1.26 (each
3H,s,J = 6.0Hz, 6-CH, of sugar moiety), 1.40(3H,s, 19-CH),
2.12(3H,d,J = 0.9Hz,7-CH,),2.17(3H,5,21-CH,),3.38,3.41,
3.42, 3.45 (each 3H, 5, 3-OCH, of sugar moiety), 4.39 (1H, d, J
= 7.6 Hz, anomeric H of §-p-glucopyranose), 4.56 (1H, brt,J
= 7.6 Hz, 12-CH), 4.76 (1H, dd, J = 9.8, 2 Hz, anomeric H),
4.80(1H,dd,J = 3,1 Hz, anomeric H), 4.84 (1H,dd,J = 9.8,2
Hz, anomeric H), 498 (1H, dd, J = 3, 1 Hz, anomeric H), 5.36
(1H, br s, 6-CH), 5.52 (1H, br s, 2’-CH). *3C-NMR (Tables 2
and 3).

Acidic hydrolysis of 5. A soln of §(81.9 mg)in MeOH (12 ml)
was allowed to react with 2 N H,SO, (4 ml) at 60° for 15 min,
then H,0 (12 ml) was added to this and the whole was
concentrated to 16 ml. The solution was kept at 60° for a
further 30 min, and extracted with ether (15ml). Theetherlayer
was washed with satd NaHCO, (10 ml x 2) and satd NaCl (10
ml x 2),and the solvent was evaporated to give 7(23.7mg). R,
0.33and R, 0.35. 'H-NMR (100 MHz, CDCl,): 6 1.07 (6H. d,
J =68 Hz, 5, 6¢-CH,;), 1.15 (3H, s, 18-CH,), 1.41 (3H, s, 19-
CH,), 2.13(3H, d, ] = 1.2 Hz, 7-CH,), 2.17 (3H, s, 21-CH3,),
5.37(1H, brs, 6-CH), 5.53 (1H, br s, 2'-CH). The aqueous layer
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was neutralized with satd Ba(OH),. The ppts were filtered off
and thefiltrate was evaporated to give a mixture of 8, cymarose
and 12, which were identified by TL.C comparison with the
authentic samples. R, values:8(R,, 0.56, R, 0.35), cymarose
(R, 0.59, R, 0.42), and 12 (R, 0.16, R, 0.30). The mixture
(41.0 mg) was chromatographed on silica gel using H,O-
MeOH-CHCI; (1:3:18, lower layer) to afford a syrup of
cymarose (4.9 mg), [«]p + 55.3° (¢ = 0.49,H,0), and a syrup of
12(8.4mg), which was dissolved in 0.5%; H,SO ,~MeOH (1 ml).
Thesolution was kept at room temp for 10 min, and H,O (1 ml)
was added to this. The mixture was neutralized with satd
Ba(OH),. The ppts were filtered off and the filtrate was
evaporated to afford a syrup, which was purified by silica gel
column chromatography using H,0-MeOH-CHCI,
(1:3:12, lower layer) to give a pure syrup of 12b (5.6 mg), [a]p
—31.4° (c = 0.51, MeOH). R/, 0.36 and R, 0.44. '"H-NMR
[200 MHz, CDCl,-CD,0OD (1:1)]:61.31(3H,d,J = 64 Hz,
6-CH,), 1.59(1H,ddd,J = 14.2,8.3,2.9Hz,2-CH, ), 2.27 (1H,
ddd,J = 14.2,4.9,2.0Hz,2-CH,),3.31(1H,ddd,J = 9,4.9,2.9
Hz, 5-CH), 3.43, 3.47 (each 3H, 5, 1, 3-OCH,), 3.54 (1H, dd, J
=8.3,2.9 Hz, 4-CH), 3.76 (1H, dd, J = 12.2, 49 Hz, 6'-CH),
3.86(1H,dd,J = 12.2,2.9Hz,6'-CH),3.94(1H,dq,J = 8.3,6.4
Hz, 5-CH), 4.35 (1H, d, J = 7.3 Hz, 1'-CH), 4.67 (1H, dd, J
= 8.3,2.0Hz, 1-CH). 1*C-NMR(50 MHz, CsDN): 4 19.0(C-
6),35.3(C-2),55.9,58.1(1,3-OCH3,), 63.0(C-6'),69.6 (C-5), 71.9
(C-4), 74.6 (C-3'), 75.3 (C-2'), 78.6 (C-3), 79.2(C-4), 99.5 (C-1),
102.2(C-1)).

Enzymatic hydrolysis of Swith f-glucosidase. A suspension (2
ml) of 5(39.6 mg) in 0.3 M NaOAc buffer solution adjusted to
pH 5.5 was added to a suspension (5 ml) of f-glucosidase (107.7
mg), which was prepared from a snail (Fruticicolagainesil), and
kept at 37° for 183.5 hr. The products were extracted with
CHCI, (28 ml) and the solvent was evaporated to give a syrup
(24.4 mg), which was chromatographed to afford deglucosyl-5
(14, 19.1 mg), [], —40.0° (¢ = 0.91, CHCl,). 'H-NMR (500
MHz,CDCl,):61.06(6H,d,J = 6.7Hz,5,6'-CH,),1.13(3H,s,
18-CH,),1.22,1.23,1.24,1.26 (each 3H,d,J = 6.4 Hz,6-CH; of
sugar moiety), 1.40(3H, s, 19-CH,),2.12(3H,d,J = 0.9 Hz 7'-
CH,),2.17(3H,s, 21-CH,), 2.86 (1H, m, 3-CH), 3.38,3.41, 3.42,
3.47 (each 3H, s, 3-OCH, of sugar moiety), 4.56 (1H, dd, J
= 8.6,7.3Hz,12-CH),4.77(1H,dd,J = 9.5,2 Hz, anomeric H),
4.78(1H,dd, J = 3, 1 Hz, anomeric H), 4.83 (1H,dd, J = 9.6,2
Hz, anomeric H), 4.98(1H,dd,J = 3.4,1 Hz, anomeric H), 5.36
(1H, br s, 6-CH), 5.52 (1H, br s, 2'-CH). *3C-NMR (Tables 2
and 3).

Wilfoside C2G (6). An amorphous powder, R,, 0.41, m.p.
135-138°, [«}p—37.8° (¢ = 1.00, CHCl,). (Found: C, 59.09;
H, 8.19. Calc for C4,Hg50,,°3/2H,0: C, 58.99; H, 8.12%,)
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UV Jgbanol nm (log ¢): 216 (4.06), 276 (3.66). IR ySHCs cm =1
3450, 1710, 1640, 1170. *H-NMR (500 MHz, CDCl,): é 1.06
(6H,d,J = 6.7Hz,5,6'-CH,), 1.13(3H,ss, 18-CH,), 1.41 (3H, s,
19-CH,), 2.13 (3H, 5, 7-CH,), 2.17 (3H, 5, 21-CH3), 3.38, 3.42,
3.45(cach 3H, s, 3-OCH, of sugar moiety),4.39(1H,d,J = 7.9
Hz, anomeric H of g-pD-glucopyranose), 4.56 (1H,brt,J = 8.5
Hz, 12-CH),4.76 (1H,dd, J = 10, 2 Hz, anomeric H), 4.80 (1H,
dd, J =3, 1 Hz, anomeric H), 493 (1H, dd, J = 10, 2 Hz,
anomeric H), 5.05(1H, dd,J = 3, 1 Hz, anomeric H), 5.36 (1H,
brs, 6-CH), 5.52(1H, br s, 2’-CH). *>*C-NMR (Tables 2 and 3).

Acidic hydrolysis of 6. A soln of 6 (1 mg)in MeOH (1 ml) was
allowed toreact with 0.1 N H,SO, (1 ml) at 60° for 15 min, then
H,O (1 ml) was added to this and the whole was concentrated
to 2 ml. The soln was kept at 60° for a further 30 min, and
neutralized with satd Ba(OH),. The ppts were filtered off and
the filtrate was evaporated to dryness. The products were
identified as 7,8, cymarose, 11 and 12 by TLC comparison with
the authentic samples. R, values: 7(R,, 0.33, R, 0.35), 8(R,,
0.56, R, 0.35), cymarose (R, 0.59, R, 0.42), 11(R,, 042, R,
0.04), and 12 (R, 0.16, R, 0.30).
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